Objective: The aim of this study was to evaluate the clinical utility of Ropivacaine 0.5% and Lidocaine 0.5% anestethic combination in performing locoregional anesthesia, using either peripheral nerve stimulator or ultrasounds for brachial plexus block. Study design: A prospective randomized clinical study was performed at the County Emergency Clinical Hospital of Tîrgu Mureș, between January and May 2013 on patients undergoing elective or emergency surgical interventions on upper limbs with locoregional anesthesia. Brachial plexus block with axillary approach was performed in 65 patients using randomly the nerve stimulator or the ultrasound guided technique. The parameters recorded were the duration of the anesthetic technique, the installation time and the length of anesthesia. All anesthetic incidents during and after anesthesia were observed as well. The recorded data were analyzed and statistically processed. Results: We enrolled 40 (61.5%) patients for the nerve stimulation technique and 25 (38.5%) patients for ultrasound guidance. The quality of the block was acceptable, an inadequate anesthesia was reported in 9 patients (13.8%). The mean time of installation of anesthesia was 34.36 (± 11.56) minutes, time recorded from the initiation of the anesthetic technique until complete motor block. The mean duration of the motor block was 481.3 (± 128.6) minutes which represents over 8 hours. None of the patients required conversion of the anesthesia due to the extended period of the surgical intervention. One patient presented a mild allergic reaction to the anesthetic drugs. Conclusion: Combination of the ropivacaine and lidocaine can be safely used for locoregional anesthesia, especially in those cases where long surgical intervention time is anticipated or in order to achieve a better postoperative analgesia. 
Introduction
In upper limb surgery, the anesthetic choices comprise various techinques, locoregional anesthesia being one of the favourites, because of it's advantages over general anesthesia. Among these advantages the most important are the hemodynamic stability, the avoidance of airway manipulation or the usage of systemic analgetics (opioids) perioperatively.
In order to obtain a good quality anesthesia, the used anesthetic substances must off er a good anesthesia for a longer period of time. A good anesthesia is the anesthesia with a fast onset -to ease the patient's pain as fast as possible -and also the anesthesia which off ers good surgical conditions and a long period of analgesia postoperatively.
Th e combination of Lidocaine and Ropivacaine meets these conditions. Lidocaine is an anesthetic with a fast onset, but with a shorter duration, while Ropivacaine has a slower onset, but a longer duration of anesthesia. Th ey can be combined in order to obtain a good quality anesthesia.
Th e aim of this study is to evaluate the clinical utility of the anesthetic combination Ropivacaine and Lidocaine in performing locoregional anesthesia, brachial plexus block by axillary approach, using either neurostimulation or the ultrasound-guided method. In order to obtain a combination of Ropivacaine 0.5% with Lidocaine 0.5%, we combined 10 ml of Ropivacaine 1% with 10 ml of Lidocaine. Th e anesthetized nerves were the musculocutaneus, radial, median and the ulnar nerve. Th e quantity of anesthetic for each nerve varied accordingly to the length of the surgical intervention.
Material and method
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Study protocol
After informing the patient and obtaining a written consent, the patient was positioned supine with the arm of the injured limb at a 90-degree angle.
After assessing a venous access and monitoring the vital signs (non-invasive blood pressure, three leads ECG, peripheral oxygen saturation), the puncture site was established by palpation of the axillary artery. Subcutaneous anesthesia was performed using 1-2 ml of Ropivacaine 0.5% and Lidocaine 0.5%. Th e anesthetic technique was performed using either the peripheral neurostimulator or ultrasound guidance.
When the peripheral neurostimulation method was used, the 50 mm needle position relative to the axillary artery was anteriorly for the musculocutaneus and the median nerve, anterior-inferior for the ulnar nerve and posterior-inferior for the radial nerve. Th e stimulation parameter used at the beginning of the procedure was of 1.2 mA and when the characteristic motor response was obtained, the amplitude of the stimulation was gradually reduced, the anesthetic infusion being made at ≤0.5 mA.
Th e ultrasound-guided method implied spotting the axillary artery and the surrounding nerves by direct visualization. For the brachial plexus nerves localization a 50 mm hypoechoic needle was used and as an adjuvant method a peripheral neurostimulator with low amplitude impulses (0.2-0.4 mA) was used.
Th e technique used for anesthetic administration was the triple injection technique, the anesthetic volume administered ranged from 4 to 10 ml for each nerve equivalent to 20-50 mg for each anesthetized nerve.
A successful anesthesia was considered when we obtained a complete sensorial and motor block. In case of an unsuccessful anesthesia, we identifi ed the territory and supplemented the anesthesia by a new puncture, or local anesthesia with Lidocaine 1% was delivered.
Th e quality of postoperative anesthesia was assessed by reevaluation of motor and sensory block quality and quantifi cation of systemic analgesics need.
A specifi c data sheet was used for data collection, which included the following: -the patient s identifi cation code -number of the observation chart;
-the primary diagnosis and also the secondary diagnoses; -anthropometric data, such as age, height, weight; -the method by which the anesthesia was performedneurostimulation or ultrasound-guided; -the anesthetized nerves; -the quantity of anesthetic administered for each nerve; -when the neurostimulation method was used the minimum amplitude of neurostimulation was recorded; -the exact time of anesthesia initiation; -the exact time of anesthesia fi nalization; -the exact time of motor/sensory block installation; -during anesthesia, intraoperative and postoperative incidents and accidents were registered. Th e processed data were: -anesthesia installation time -the time recorded from the moment of anesthesia initiation until the moment of obtaining complete motor/sensory block. -the testing methods were the heat sensitivity and response to painful stimuli; -total duration of anesthesia-the period between the initiation of the anesthesia and the moment when the patient felt the fi rst pain sensation or systemic analgesics was needed. Incidents and accidents recorded were: -during anesthesia -arterial punctures, allergic reactions; -intraoperative -necessity of anesthesia supplementation by the surgeon, with local anesthetics; -postoperative -long term reactions to the anesthetics For data processing we used Microsoft Excel (by Microsoft, USA) and Graph Prism 6.0 (by Graph Pad Prism Inc. USA) as statistical processing data programs.
Results
Th e study enrolled 65 patients aged between 17-84 years, 9 females and 56 males.
Th e patients were randomly divided into two groups, the peripheral neurostimulation group (NG) enrolled 40 patients and the ultrasound-guided group (UG) 25 patients.
Th e processed data were unpaired, numerical data. Th e collected data passed the Kolmogorov Smirnov normality test and we assumed a Gaussian distribution. Th e mean time of anesthesia installation was 34.138 (±11.807) minutes. No statistically signifi cant diff erences were observed between the two groups, p = 0.3293 ( Figure  1) .
Th e mean duration of anesthesia was 487.66 (±117.69) minutes with a minimum of 200 minutes and a maximum of 709 minutes. No statistically signifi cant diff erences were observed between the two groups, p = 0.6954 (Figure 2) .
None of the enrolled patients required conversion of anesthesia due to prolonged surgical intervention time or due to insuffi cient anesthesia.
A single mild allergic reaction was recorded and in 9 cases (13.8%) the anesthesia was inadequate.
Discussion
Th e aim of this study was to evaluate the effi ciency of the anesthetics combination Ropivacaine and Lidocaine, equivalent concentrations, in respect of time of anesthesia installation and also of the quality and duration of brachial plexus block anesthesia performed with the help of these anesthetics.
Th e reason for choosing this combination was to study the anesthetics combined eff ects the purpose being obtaining an anesthesia with a longer duration longer and with a shorter installation period.
Mixtures of some anesthetics with a shorter induction time (Lidocaine) and a longer acting agent (Ropivacaine) are frequently used in order to obtain a short installation time for the sensory as well as for the motor block [1] , and also a longer postoperative analgesia and anesthesia [2] .
Ropivacaine is a long acting anesthetic, part of the amino-amide class. It is the pure isolates S-enantiomer of the substance introduced to reduce the toxicity of local anesthetics and to improve the quality of motor and sensory block [3] . Th is anesthetic is widely used especially for its low toxicity on the central nervous system and also on the cardiovascular system [4] .
Lidocaine was the fi rst amino-amide local anesthetic, being introduced in 1948. It provides a short induction time, but the high potential of neurotoxicity limits its usage to shorter duration interventions [5] . Its mechanism of action relies on the depression of neuronal excitability via the blockage of voltage dependent Na channels in the cell membrane. By this mechanism the antiarrhythmic and local anesthetic eff ects of Lidocaine are being produced, but also this is the same mechanism of its neurotoxic eff ect [6] .
For a long duration anesthesia with a short installation time, the combination of Lidocaine and Ropivacaine is one of the most appropriate, conclusion drawn also by Fanelli et al [7] .
Our study results can be related also with the results obtained by Curvillon Pet al. regarding the installation time of the anesthesia performed using this combination of anesthetics [8] , but the literature is poor in studies on this exact combination of anesthetics.
From our results it can be noticed the shorter anesthesia installation time and the fact that we obtained a total duration of anesthesia and analgesia for over 8 hours present an important advantage with benefi ts regarding the quality of the anesthetic act and also on patient satisfaction.
Regarding the adverse reaction upon using this combination of anesthetics, the fact that we encountered just one mild allergic reaction suggests that this combination has a high degree of safety.
Conclusions
Ropivacaine 0.5% in combination with Lidocaine 0.5% constitutes a local anesthetic with a higher degree of safety and a lower number of unsuccessful anesthesia. Th is combination proved its eff ectiveness by off ering a short induction time anesthesia with a prolonged postoperative anesthesia and analgesia.
